Summary. The 
Introduction
The maturation of the mammalian oocyte is influenced by various external factors many of which are derived from the follicle (Masui & Clarke, 1979) . The follicle cells produce both instructional and nutritive compounds which enter the oocyte by carrier-mediated membrane transport and by pinocytosis. The closest relationship between the oocyte and follicle is provided by the cumulus cell processes which penetrate the zona pellucida and provide a route for direct intercellular communication between the somatic cells and the oocyte.
In this paper, we have investigated the ability of the cumulus cells to support the cellular changes that characterize maturation. Previous work in this laboratory has been concerned with the maturation of the oocyte within the follicle (Moor & Trounson, 1977; Moor, Osborn, Cran & Walters, 1981) and the results of these experiments have been compared with those presented in this paper. In this way, we hope to elucidate the importance of cellular interactions between the oocyte, the cumulus and the rest of the follicle in controlling and supporting maturation.
We have chosen developmental capacity as a measure of maturation because nuclear change is not an adequate criterion of the viability of an oocyte (Chang, 1955; Moor & Trounson, 1977) . Indeed, it has been well established that nuclear maturation is little affected by the presence or absence of the cumulus cells (Cross, 1973; Binor & Wolf, 1979; Magnusson, 1980 Moor & Smith (1979) . These experiments were carried out on material from untreated ewes because uptake is increased by PMSG treatment before slaughter (Moor & Smith, 1979 (Bonner & Laskey, 1974; Laskey & Mills, 1975 (Rao, 1952 (Moor et al., 1981) . (Moor & Trounson, 1977) has shown that oocytes cultured outside the follicle, even in the presence of hormones (2 pg FSH/ml; 1 pg LH/ml; lpg oestradiol/ml), do not undergo normal development when transferred to recipients; e.g. although 70-80% of oocytes matured in vitro resumed meiosis, only 1% developed into blastocysts. Similarly, Cross & Brinster (1970) (Masui & Clarke, 1979) . The follicle cells are thought to produce a small protein which inhibits meiosis (Chang, 1955; Foote & Thibault, 1969; Tsafriri, Pomerantz & Channing, 1976) . Since the presence of the cumulus is necessary for the inhibitory action of the follicle, it is likely that the action of the follicle cells is mediated through the cumulus (Hillensjo, Kripner, Pomerantz & Channing, 1979) . The same basic mechanism of gonadotrophin-relieved follicular inhibition is revealed by our studies of other maturational events.
The rate of amino acid uptake across the oocyte membrane increases significantly during maturation (Moor & Smith, 1978 (Glass, 1971) while Moor, Smith & Dawson (1980) have shown that a number of metabolic products, including choline, uridine and inositol, can only enter the oocyte via the cumulus cells, probably by direct intercellular transfer through junctional complexes. In addition, the cumulus cells also provide an energy source for the oocyte in the form of pyruvate, the oocyte itself being unable to metabolize glucose (Biggers, Whittingham & Donahue, 1967) . The importance of the nutritional contribution of the cumulus to the oocyte is demonstrated in our studies by the inability of denuded oocytes to undergo fertilization and development.
The maturation of the mammalian oocyte is regarded by some workers as an overcoming of the inhibitory effect of the follicle by gonadotrophins, but this is clearly an oversimplification. The follicle, and in particular the cumulus cells, has a major supportive or nutritive role during maturation. Furthermore, our studies have shown that the various suppressive actions of the follicle, on the nucleus, amino acid transport and incorporation, and protein synthesis, differ in the relative contributions of the cumulus and the other follicle cells, which may reflect differences in the mechanisms of suppression and sites of hormone action.
